Insulin aggregation assessment by capillary gel electrophoresis without sodium dodecyl sulfate: Comparison with size-exclusion chromatography.
Size-exclusion chromatography (SEC) is a method of choice for the analysis of protein aggregates in pharmaceuticals. The United States and European Pharmacopoeias currently use a SEC method with an acidic pH mobile phase to assess the content of aggregates in insulin formulations. In this article, we analyzed aggregated human insulin samples and demonstrated that both methods under neutral conditions, namely neutral pH SEC (nSEC) and capillary gel electrophoresis (CGE), yield to similar aggregate content contrary to SEC under acidic conditions (aSEC). aSEC showed polymeric complexes that were not observed in nSEC and CGE. During method development, the effect on SEC profiles of arginine and acetonitrile were highlighted. In CGE, the effect of SDS on disruption of non-covalent insulin aggregates was confirmed and the benefit of sodium deoxycholate addition in sieving gel was discussed. The three methods were applied to the analysis of an insulin formulation and similar results to those obtained for human insulin as raw material were observed. Finally, the CGE method was used to study the stability of human insulin under different storage conditions. In view of the obtained results one may question the relevance of the current pharmacopoeia method to study insulin aggregates by emphasizing the importance of the mobile phase composition and pH in SEC. The new CGE method developed is an easy method for studying non-covalent aggregates of insulin, which could be applied to other proteins.